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Introduction

* NASA has been working on optical communication
since at least the mid-1970s

 Communication for NASA science and exploration
missions

* Next step beyond Ka-band

* Program elements
— Technology and system development
— Demonstration missions
— Operational systems
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OPTICAL UPLINK

GALILEO OPTICAL EXPERIMENT

DSS 14, Goldstone, CA, and
1 9 9 2 DSS 43, Canberra, Australia

OTOOLE ocTL-To-0ICETS Optical Link Experiment
:
-
o%‘w
&

‘9‘9

Laboratory developments led
to experimentation and
collaborative demonstrations
with other space agencies &
organizations

» Notably, NASDA/JAXA and
NICT




° ~ 2013: NASA's First, Historic
Lasercom Mission |
The Lun‘%ar Laser Communication
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622 Megabits per second (Mbps)
streaming 30+ HDTV channels simultaneously!
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~ 2014—OPALS
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Installation Milestones:

Mog S;’(')‘:ji“ds * SpaceX CRS-3 Launch (4/18)
* Dragon Docked with ISS (4/20)
1553 bus
% — * OPALS Transfer and
7\ 1553 bus Flight System Installation (5/5-5/7)

\‘ Telemetry (1SS payload) * OPALS Initial Power On and

So\ & Health Checkout (5/10)
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OPALS in Dragon trunk post separation OP (Dependent on ISS schedule and TMF Visibility)
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& Uploads ink data 11
Internet (TReK) Internet (6/ ‘6/30)
* Power & Pointing Variation
. 1 > ——— < Testing (7/1-7/31)
Marshall Space Internet (TReK) Mission Operations Internet

* Foreign Ground Station

Voice commands/ .
1SS ephemeris predicis Collaborations (8/1-9/15)

Flight Center Telemetry & System
Data Querries

SpaceX CRS-3 Launch April 18, 2014

JPL Early Career Hire Flight Project Training 6



NASA’s Plan Forward for Near-Earth Relay
Optical Missions: LCRD in GEO
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NASA’s Next Gen Relay (2024)
with 10G Users and 100G Crosslinks
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NASA’s Optical Plan Forward: Ultra-High
Data Rate LEO Direct-to-Earth (DTE)
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@ MissionUsersin LEO with High Data
Volumes: Total Return > 56 Th/day

® Low-CostOptical
Ground Station

® 200G DTE Optical User Terminal

Up to 200 Gbps Optical Return
Link in 1.9U Volume
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NASA’s Optical Plan Forward:
Deep Space Optical Communications

Deep Space

Planned Psyche Demo
DSOC Gen-1 Optical User Terminal ‘@

DSOC on Psyche Asteroid Mission 2023
125 Mbps from 40M km

And beyond ...

DSOC Gen-1 Optical Ground Station @

Near Earth
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NASA is committed to infusion of optical
communication into operational support of science
and exploration missions




